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THE GEOGRAPHY AND GEOLOGY OF 
CELEBES. 

Materialen ~ur Naturgeschlcktc der Insel Celebes , Band 
iv.— Ent-wurf einer gcographisch-geologischcn Be- 
schreibung der Insel Celebes. By Dr. Paul Sarasin 
and Dr. Fritz Sarasin. Pp. xi -F 344 + 28 ; 13 plates. 
(Wiesbaden: Kreidel, 1901.) Price Mk. 50. 

HIS, the fourth volume of the series which the 
authors have devoted to the natural history of 
Celebes, is a welcome addition to our knowledge of the 
East Indian Archipelago. The recent geological history 
of the island, and the light thrown upon it by the distri¬ 
bution of the animals and plants of the region, has already 
formed the subject of a special memoir. Here we have 
a description of the surface features and configuration of 
Celebes so far as that has been explored, a record of many 
interesting observations, geographical and geological, 
made during several years spent in travel in nearly every 
quarter of the island, with petrographical notes on the 
rock specimens collected (including a special chapter 
by Prof. C. Schmidt), a sketch map on the scale of 
1 in 2,000,000 and tables of the observed altitudes of 
many important stations. 

The outline of the island, sinuous and branching, is the 
external expression of its geological structure. A folded 
mountain chain, of which some peaks rise to 5000 or 
6000 feet above the sea, forms the axis or backbone of 
Celebes. It is not simple, but consists of several parallel 
ranges, more or less intermittent, with longitudinal valleys 
between them. These valleys appear to be synclinal or 
to be due in some cases to depression between parallel 
lines of fault which trend with the folds. Not much is 
known about the mountainous interior of the island, but 
from the specimens of rocks collected, which include 
granite, gneiss, mica schist, chlorite schist, epidote 
glaucophane schist, quartzite and crystalline limestones, 
it is certain that there is a large development of 
metamorphic rocks. No fossils have been obtained 
from this series, but the authors believe that some of the 
crystalline limestones may be of Jurassic age. 

This axis of metamorphic rocks is bent almost at a right- 
angle where it crosses the equator, and in the interior of 
the bend another less important series of folds runs 
roughly parallel to the main external ridge which forms 
the dominant structural feature of the island.. A striking 
peculiarity of the surface configuration is the presen'ce 
in each system of folds of a longitudinal depression 
flanked on each side by ridge-like elevations. This cen¬ 
tral valley runs from end to end of Celebes. It largely 
determines the direction of the drainage, as the principal 
interior streams run in it for long distances, parallel to the 
shores, till they take advantage sooner or later of one of 
the breaks in the continuity of the hill ranges to pass 
outwards to the sea. 

The narrow and not very well defined coastal plain 
consists, for the most part, of Tertiary and later deposits 
very frequently intercalated with volcanic rocks. The 
Eocene is well represented by massive nummulitic and 
orbitoidal limestones, often coralline. Beneath these 
there are sometimes exposures of sandstone, and not un¬ 
commonly radiolarian clays and cherty beds which may 
be lower Eocene or possibly Cretaceous. Overlying the 
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Eocene are sandstones and conglomerates known as the 
“Celebes Taveyannaz beds” (from their similarity to the 
Tavey.annaz group in the Alps) and an extensive 
“ Celebes Molasse," with fresh water, brackish water, 
marine and land fossils. Pliocene shell beds and Pleisto¬ 
cene strata are well developed in the lower grounds and 
along the shores. The Tertiary geological history of 
Celebes is outlined as follows :—The Eocene began with 
deep-water conditions (radiolarian clays) followed by 
shallow coral seas. In the Miocene the great upheaval 
took place and the mountain axis attained its complete 
development. This was an epoch of land conditions, 
and was accompanied by the deposit of the “ Celebes 
Molasse.” During the Pliocene the land area was much 
greater than at present, but in the Pleistocene depression 
ensued, and is regarded as having been at least 300 feet. 
Thereafter minor oscillations have taken place ; a well- 
marked raised beach can be traced at heights of 90 feet 
above the sea-level indicating recent elevation, while in 
other places submerged forests point to slight and local 
depression. 

Over most of the island signs of volcanic activity 
abound. One crater named Una Una was in eruption 
in 1898, but there are few historic records of volcanic out¬ 
bursts, though many may be traced in the traditions of 
the natives. In the extreme south the great peak of 
Bantaeng (2970 m.), an Etna covered with parasitic cones, 
is a well-known object and has already been described 
by several travellers. The authors ascended it, and give 
a map of the higher parts of the mountain. This map 
shows a very large breached crater occupying the summit 
and accompanied by two enormous depressions (pre¬ 
sumably also craters) to the south of the principal one. 
Beds of ash and lava flows are very frequently inter- 
bedded with the Tertiary strata, and in the Minahassa 
region at the north-east termination of the island there 
is a cluster of volcanic mountains, some of which must 
have been very recently in eruption, while others are in 
various stages of denudation and decay. This is one of 
the most interesting parts of Celebes, and some of the 
best chapters of the book arc those devoted to the de¬ 
scription of these volcanic cones and craters. For the 
excellent photographic illustrations which accompany 
them there can be nothing but praise. 

The volcanic activity appears to have first manifested 
itself in the Miocene, and to have followed the era of 
folding and upheaval. Many types of effusive rocks 
are found. The commonest are apparently andesites 
(propylites) and basalts. But leucite-tephrites, trachytes 
and phonolites were also emitted, and Prof. Schmidt has 
furnished descriptions of some very fine nepheline-bearing 
shonkinites which appear to be the plutonic representa¬ 
tives of this group. They are accompanied by bostonites 
and gauteites as dyke rocks. In the volcanic areas hot 
springs are numerous, and some of the quartz veins are 
auriferous. Some interesting notes are also given on the 
configuration of volcanic bombs. 

A special feature of the geography of Celebes which 
has attracted a good deal of attention is the existence of 
inland lakes of considerable size. These are found in 
the central valley depressions between the hill ranges, 
and they occur in well-defined chains in these valleys. 
The largest is the Towuti Lake, but Lake Posso and 
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Lake Tempe are also considerable sheets of water. Their 
great depth is notable ; Lake Posso is 160 fathoms deep, 
Lake Motana 260 fathoms. The authors believe that 
they are of tectonic origin and are due to depression in 
the synclines between the mountain uplifts. They may 
be flanked by lines of fault, and the very steep slopes of 
their shores, as shown by the soundings, is easily ex¬ 
plained on this hypothesis. Their resemblance to the 
Central African lakes is close and is heightened by the 
presence in them of a molluscan fauna the affinities of 
which are said to be Miocene. Their great depth would 
appear to be against their Miocene origin, but as the 
areas that drain into them are small, it may well be that 
the deposition of sediment is too slow to have produced 
any very great effects. Tt is suggested that depression 
has also taken place and has counterbalanced the 
accumulation of alluvial material brought down by the 
streams. 

In conclusion, it may be noted that the work contains 
a full bibliography of the geology and geography of 
Celebes, and the description of each district is accom¬ 
panied by a synopsis of the observations of previous 
travellers. 


OUR BOOK SHELF. 

More Tales of the Birds. By W. W. Fowler. Pp. 232 ; 
illustrated. (London : Macmillan and Co., Ltd.) 
Price 3-r, 6 d. 

This is a delightful little book of stories, admirably 
written and beautifully illustrated, in which birds play a 
more or less important part. It is in no way one of the 
numerous works on the popular natural history of birds 
with which the market is nowadays flooded, but strikes a 
line peculiarly its own. In the first chapter we have a 
pathetic story of a young soldier whose thoughts were 
turned to home and its associations during the Waterloo 
campaign by a lark’s nest which escaped destruction 
although situated in the midst of the great battle-field. 
The second deals with the toils and troubles of a house- 
martin, as supposed to be narrated by the bird itself. In 
regard to the reason for the annual migration, the bird is 
made to say: “We always do come here, and our 
ancestors always came, so I suppose we shall go on doing 
it. Besides, this is really our home. We were born here, 
you see ; and when the heat begins in South Africa there 
comes a terrible feeling in our hearts, a terrible home¬ 
sickness, and we must go.” Evidently, so far as birds 
are concerned, the author does not believe in the theory 
that Africa was a great centre of animal evolution. 

Jackdaws, magpies and starlings severally form the 
texts for other chapters. To ornithologists, perhaps, 
the interest of the book will centre on the exquisite illus¬ 
trations, by the accomplished pencil of Miss F. L. Fuller, 
which are alone worth the price charged. Although there 
are some to whom this class of writing does not appeal, 
many readers of all ages and both sexes will doubtless 
find pleasant occupation for a spare hour or two in this 
bright and entertaining little volume. R. L, 

College Algebra. By L. E. Dickson, Ph.D. Pp. viii + 
214. (New York : Wiley and Sons. London : Chapman 
and Hall, Ltd., 1902’.) 

The usual profession of “ rigour” is followed here by the 
usual inaccuracies. On page vii.we are told that = means 
“equal” ; on p. 69 it is stated without proof that if r is a 
proper fraction the limit of r u is zero when n increases 
indefinitely; the discussion of the exponential theorem in 
art. 129 is thoroughly unsound, and the proof that every 
equation has a root (pp. 211-12) is marred by serious 
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defects. On the other hand, the chapters on logarithms, 
mathematical induction and theory of equations are 
good. Probably this book has been written rather 
hastily ; otherwise it is difficult to understand how such 
a competent mathematician as the author is known to be 
should have overlooked so many deficiencies. Even in 
the chapter on the binomial theorem for any index, he 
calmly applies the rule for multiplying two power-series 
without discussing its validity either there or in any 
other passage of the book ! Finally, Mr. Charles Smith 
is made responsible for the assertion that the binomial 
expansion of (1 + .*■)" converges for x= 1 if n < — 1. 
Very likely this is an uncorrected misprint for n > - 1 ; 
but why refer to Mr. Smith instead of to Abel’s classical 
memoir ? M. 

A Laboratory Manual of Physics. By H. Crew, Ph.D. 
and R. R. Tatnall, Ph.D. Pp. xii + 230. (New York : 
The Macmillan Company ; London : Macmillan and 
Co., Ltd., 1902.) Price 5-r. 

Each exercise commences with references to certain 
school text-books, but, unfortunately for the British reader, 
these are all American works, and, so far as the reviewer 
knows, they are not used in any schools here. We are 
amused to find that metre scales are called metre 
“ sticks ” in the States. There is a good simple chapter 
on inertia, and a form of inertia balance is described. It 
seems to us a mistake to omit all experiments on velocity 
and acceleration because of their difficulty. Friction 
occurs in all real machines, and it ought to be studied in 
elementary works. The apparatus is generally of quite a 
simple character and very suitable for school use. Ap¬ 
pendix A contains an extract from one of Boyle’s papers 
in which he describes an instrument virtually the same 
as Nicholson’s hydrometer, and the authors call attention 
to this in their description of that instrument. The book 
will prove very useful in conjunction with the text-books 
to which references are made. S. S. 

Photographic Apparatus. Making and Repairing. By 
F. W. Cooper, D. W. Gawn and others. Edited by 
E. Brown. Pp. xvi + 128. (London : Dawbarn and 
Ward, Ltd., 1902.) Price ir. 

It is not every photographer who wishes to make or 
repair his own apparatus, but those who are acquainted 
with the use of tools will find this small book a useful 
help if they require it in aiding them to fit up all kinds of 
convenient accessories to the photographic camera and 
dark room. The information given is concise and the 
instructions are clear ; and numerous illustrations, 180 in 
number, are included which materially aid the text from 
a beginner’s point of view. The ground covered is by no 
means meagre, for the worker is made acquainted with 
such subjects as the studio and studio fitments, the dark 
room and its fixtures, cameras and accessories, printing 
and enlarging apparatus, concluding with numerous and 
useful miscellaneous attachments. That the instructions 
are the result of practice is shown by the numerous 
writers on the varied subjects, most of the information 
being reprinted with additions from articles in The 
Photogram. 

Monographic der Gattung Aleciorolophus. Von Dr. 
Jakob von Sterneck (Trautenau). ( Abhandlungen der 
k.k. zool.-botan. Gesellschaft in Wien, Band i., Heft 2, 
October 31, 1901.) Pp. 150. (Wien: Holder.) 

An exhaustive monograph of a genus of plants, variously 
known under the names of Fistularia, L., Rhinanthus, L., 
Alectorolophus (Haller), Allioni, and Mimulus, Scopoli. 
Fifty-one species and two hybrids are described by the 
author. The genus is most numerous in Europe (a familiar 
British representative being a common meadow-plant, 
known as the Yellow Rattle); but it also extends through¬ 
out a considerable portion of temperate Asia and North 
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